I analyzed chapter VIII of William Henry Hudson's "The Naturalist in La Plata", a popular book published in 1895. Herein the famous naturalist ornithologist and writer relates many observations made by him in his youth in a region of Buenos Aires, Argentina, accounts of a large number of natural phenomena especially pertaining to animal life. Chapter VIII is called "Mimicry and Warning Colours in Grasshoppers". Although very interesting by virtue of Hudson's considerations of aposematism and Batesian mimicry in grasshoppers and katydids, this chapter contains essential errors of identification of the orthopteran species he discusses.
Introduction
This historical sketch is based on analysis of a chapter of a famous popular book, "The Naturalist in La Plata", Hudson 1895) , by the renowned anglo-argentine naturalist and author William Henry Hudson. Of his comments on wildlife in La Plata, chapters VIII to XV are dedicated to the description and discussion of many observations of the behavior of insects and spiders made by the author in the field. Most of the observations are quite accurate, interesting and delightful to read for a lay reader as for the scientist. However, I have found in chapter VIII ("Mimicry and Warning Colours in Grasshoppers") a series of curious errors in the identification of orthopteran species which I will try to disentangle in this paper.
I will first introduce the naturalist and then explain and discuss the problem. Since some of the terms used and people named in this paper may be unfamiliar to readers, I have added some notes to help comprehension.
The naturalist.-William Henry Hudson (Guillermo Enrique Hudson in Argentine literature) ( Fig. 1 ) was born (4 th August 1841) in the Estancia "Los 25 Ombúes", near Arroyo (creek) "Las Conchitas", in the borough of Quilmes, today a completely urbanized area of Buenos Aires province, Argentina. His parents were Daniel Hudson and Katherine Kimble , who had arrived in Argentina from the USA in 1833, both 31 years of age. Daniel was born in Marblehead, Massachussets, Katherine in Berwich, Maine, she a descendant of Mayflower puritans. All their sons were born and raised in Argentina. They lived in the Estancia "Los 25 Ombúes" until 1846, when Daniel Hudson decided to abandon sheep breeding and installed a "pulpería" in Chascomús, then a small village some 120 km south of Buenos Aires. They returned to "Los 25 Ombúes" in 1856 where Katherine died.
The adolescent William was already an experienced horse rider in the gaucho style beginning when he was 6 years old. Now he worked as a cowboy and at other rural and physical demanding activities. He started to study the local flora and fauna, which he continued later in many travels to the heart of the country.
Horses were a fundamental part of his life, and he tells us in one of his book, "A Hind in a Richmond Park", how horse riding made him think better and faster. He was a keen observer of natural and human scenarios and extremely fond of gauchos and their lifestyle. William became a keen observer of birds and their habits, publishing his ornithological work in the Proceedings of the Royal Zoological Society. He came to be respected by local and foreign naturalists, including Charles Darwin, who in his own youth, during his transcendental initiatory voyage, also became fascinated by the Argentine pampas and Patagonia.
After Daniel Hudson's death the family dispersed. William's sister Maria stayed in the house, but his elder brother went to England. This brother was essential to the informal scientific and philosophical growth of William, through their long conversations on Darwin and evolution, which moulded most of William's vision of the world as a naturalist. The following years found him going from estancia to estancia, living the life of a gaucho. After a brief stay in Uruguay in 1868 where he became involved in the civil war between "whites" and "reds" and after several more years in Buenos Aires, he emigrated to England on 1 April 1874, never came back. He became a British subject in 1900. He married Emily Vingrave, a woman several years older than him who became his lifelong companion.
In London he also wrote the first of a long series of books, The Purple Land That England Lost (1885). He produced many ornitho-logical studies, including two volumes with the famous ornithologist Philip Lutley Sclater 3 (1829 -1913 (Hudson 1985 in the book's Preface). Perhaps because of this lack of grandeur, the naturalist's detailed observations on La Plata's fauna are a pleasure to read: a supposedly dull landscape is transformed by his writing into a land of marvels. Most of the material in his book had already been published in natural history journals and general interest magazines of that time.
He The genus Zoniopoda Stål, 1873, belonging to the family Romaleidae of the Acridoidea is widespread in South America and includes 10 species in two taxonomic groups (Carbonell 2007; Eades et al. 2012) . Z. tarsata (Serville, 1831) (= Acridium cruentatum Blanchard, 1843) ( Fig. 2A) has the largest geographic distribution, occupying the whole territory assigned to the genus, i.e., east of the Andes from 15° to 35° southern latitude (Carbonell 2007 ).
Hudson's brief description of the grasshopper leaves little doubt it was indeed Z. tarsata. Compare with the description of the chromatic characters mentioned by Carbonell (2007) It comprises nine species and several subspecies, according to its last revision, distributed in humid areas of the American tropics from Mexico to Argentina (Roberts & Carbonell 1982) . The species Chromacris speciosa (Fig. 3b) is one possessing the largest geographical distribution within the genus: it includes Colombia, Venezuela, Guyana, Brazil, Ecuador, Peru, Bolivia, Paraguay, Uruguay and Argentina. In the region surveyed by Hudson one frequently finds C. speciosa and Z. tarsata in the same habitat. Nymphs of C. speciosa are black with red and some white markings (Roberts & Carbonell 1982) . Nymphs of Chromacris species are highly gregarious (PrettoMalca 1968; Turk & Barrera 1976) . The gregarious immature stages of Chromacris form large groups upon their food plants (Fig. 3A) and their shiny and contrasting black coloration suggests they are unpalatable or poisonous to predators, being thus a case of aposematism or warning coloration, produced through natural selection as originally proposed by Alfred Russel Wallace (Wallace 1879; Poulton 1890; Joron 2003 Obviously the naturalist was struck by the fact that these apparently defenseless young Chromacris made themselves so obvious to potential predators, a characteristic behavior of aposematically colored animals. Although not actually a color, black is often a warning 'color' in insects, perhaps because it increases visibility by contrast against green foliage (Joron 2003) .
Hudson almost correctly interpreted (despite his misidentification of the species) the aposematic nature of the black coloration and gregariousness of the nymphs: "They often select an exposed weed to feed on, clustering together on its summit above the surrounding verdure, an exceedingly conspicuous object to every eye in the neighbourhood. But, are Chromacris nymphs really unpalatable or toxic to predators? Although not much experimental work has been done in this respect with this genus, some indirect evidence points to that conclusion. C. speciosa feeds preferentially on solanaceous plants. Turk & Barrera (1976) report its feeding on Cestrum parqui, C. strigillatum, C. lorentziana, Lycium cestroides, Solarium argentinum and S. verbascifolium (Solanaceae), and also on Verbesina encelioides (Compositae) and Medicago sativa (alfalfa, Leguminosae). Solanaceae species are protected from many herbivores by producing toxic compounds, but some grasshoppers, such as Chromacris, are not affected by them (Naskrecki 2004) .
A very interesting observation in this respect was made by H. Radclyffe Roberts (Roberts & Carbonell 1982) 
: "One of us (H.R.R.) recently observed 20 to 30 conspicuous nymphs on top of a tussock of grass two or three meters from a small solanaceous shrub stripped of its leaves, which suggests that the gregarious behavior is a part of the premonitory defense."
In well-studied species such as Schistocerca emarginata, gregariousness and aposematism are related to the feeding of nymphs on plants that confer gut-content mediated toxicity to predators ( Sword et al.2000) . This may well be the case for Chromacris nymphs.
Although 
When at rest, with the red and purple tints concealed, it is only a very pretty grasshopper, but the instant it takes wing it becomes the fac-simile of a very common wasp of the genus Pepris."
This description is extremely confusing. First, Rhomalea Burmeister, 1838 is a synonym of Romalea Serville, 1831, a genus of Romaleidae grasshoppers. Romalea is monotypic, its only species being R. microptera (Beauvois, 1817) which is found in North America. Furthermore, the binomen Rhomalea speciosa has never existed (Eades et al. 2012) . In fact, Thunberg named a species of Romaleidae (Thunberg, 1824) as Gryllus speciosus, which was later transferred to Chromacris (Walker 1870; Liebermann 1935; Roberts & Carbonell 1982) . But the description of the grasshopper does not pertain to Chromacris speciosa (Fig. 3B) .
Note the chromatic characteristics as depicted by Roberts & Carbonell (1982) (Fig. 4A) .
The Batesian mimics of the tarantula hawks are indeed orthopterans, but from another suborder, Ensifera Chopard, 1921 (including crickets, katydids and wetas) not Acridomporphs. They belong to the subfamily Phaneropterinae of the Tettigoniidae.
According to Hudson's description of the orthopteran mimic of the wasps found in La Plata, he is almost undoubtly referring to Scaphura nigra (Thunberg, 1824) , an extraordinary phaneropterine tettigoniid (Fig. 4B) . Mimetism must not be confused with aposematism as a whole, as descibed above. At least there are three uses of the term mimetism: Batesian, Mullerian, and Waismaniann (Pasteur 1982) . We are concerned here with a clear case of Batesian mimicry (Bates 1862 (Bates , 1863 in which a mimic ressembles another species which is unpalatable for different reasons. It should be noted that, usually, the mimic ressembles an aposematic model. This is the case of the humble katydid Scaphura (mimic) and the dangerous wasps Pepsis (models) 6 ; it is worth noting that other katydids are mimics of wasps (e.g., Aganacris spp., Grant 1958 , and see Nickle this issue), but these do not occur in Argentina.
Furthermore, S. nigra is a polymorphic mimic of wasps. Del Claro (1991) demonstrated that three morphs of S. nigra mimicked three different species in Brazil. This author identified in laboratory-bred S. nigra nymphs, three morphs (also found in the field) that mimic wasps of three different species. The "Pepsis" morph is a mimic of Pepsis wasps (Pompilidae). This is certainly what Hudson described. Two other morphs ressemble, respectively, Polistes (Vespidae) and Entypus (Pompilidae) wasps. Ressemblance between tettigoniid mimics and wasp models was constated in coloration, morphology, times of activity, use of substrate, and behavior. This extraordinary Batesian mimicry polymorphism has been hypothesized by Del Claro (1991) as resulting from density-dependent selection.
Discussion and conclusions
This paper is obviously not intended to discredit Hudson, just to correct some mistakes pertaining to my favorite research organisms: species of Orthoptera I know fairly well from years in the field, including most of the regions Hudson explored. Indeed, I have great admiration for this notable self-taught naturalist. Hudson was not only a keen observer of nature, he was also compassionate with all living beings and reflected philosophically and authoritatively about their origins and habits. He was amazed and delighted by what we call now biodiversity: aesthetic pleasure in its contemplation was as important to him as scientific knowledge.
Furthermore This is a remarkable legacy to future generations, especially in these times of human-caused depletion of the most precious thing upon Earth: life.
